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DUAL SPHERICAL BALL CLAMP 

This application claims priority to provisional application serial number 
60/259,686 filed January 4, 2001 . 

BACKGROUND OF THE INVENTION 

Robotic arms often employ a ball and socket joint to allow for pivotal adjustment 
of the robotic arm in order to support an object in a desired position. In a ball and socket 
joint, a ball is received in a complementary socket of a socket component. Movement of 
the ball within the socket allows for pivotal movement of the ball and an attached arm. 
Securing the ball and socket joint creates a rigid arm capable of supporting an object. 

In prior ball and socket joints, the arm has a relatively large diameter when 
compared to the diameter of the ball. Often, the large diameter of the arm creates an 
obstruction between the socket and the arm, hindering movement of the arm and reducing 
the range of motion of the robotic arm. 

Hence, there is a need in the art for an improved ball and socket joint utilized on a 
robotic arm. 

SUMMARY OF THE INVENTION 

The dual spherical ball clamp of the present invention increases the range of 
motion of a robotic arm. The dual spherical ball clamp includes a pair of clamp halves 
secured together by bolts to form a pair of sockets. When assembled, a small gap is 
formed between the clamp halves. 

Each socket receives a ball attached to an arm. The balls are made of a harder 
material than the material of the complementary sockets, allowing the sockets to better 
conform to the ball. Preferably, the sockets are made of aluminum. Additionally, the 
sockets surround the ball beyond the center of gravity of the ball, or over more than one 
half of the outer periphery of the ball, providing a greater holding force of the ball within 
the socket. 
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[7] The edges of the dual spherical ball clamp are slightly inclined upwardly with 

respect to the lower surface of the clamp to provide an increased range of motion of the 
pivoting arms. Preferably, the edges are inclined 75° from the lower surface of the 
clamp. 

[8] Preferably, the clamp halves are secured together by either two bolts or four bolts. 

If four bolts are employed, a bolt is located above and below each of the sockets. The 
distance of the gap at one socket can differ from the distance of the gap at the other 
socket by adjusting the tightening of the bolts proximate to each socket. With the clamp 
halves secured, the clamp is locked, creating a rigid arm capable of supporting an object. 

2 BRIEF DESCRIPTION OF THE DRAWINGS 

W[9] The various features and advantages of the invention will become apparent to 

03 those skilled in the art from the following detailed description of the currently preferred 
embodiment. The drawings that accompany the detailed description can be briefly 

H -si 

s _ described as follows: 

M=[10] Figure 1 illustrates a perspective view of the dual spherical ball clamp of the 

J; present invention utilized on a robotic arm; 

Ci[l 1] Figure 2 illustrates a side view of one clamp half of the dual spherical ball clamp; 

' " [12] Figure 3 illustrates a side view of one clamp half of a second embodiment of the 

dual spherical ball clamp; 
[13] Figure 4 illustrates a perspective view of one clamp half of the dual spherical bail 

clamp of Figure 3; and 
[14] Figure 5 illustrates a front view of the dual spherical ball clamp of Figure 3. 


DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
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Figure 1 illustrates a robotic arm 20 employing the dual spherical ball clamp 22 of 
the present invention for pivotal adjustment of the robotic arm 20 to support an object in 
a desired position. The dual spherical ball clamp 22 includes a first clamp half 24 and an 
opposing second clamp half 26 which are secured together by bolts 40 to form a pair of 
sockets 28. Each socket 28 receives a spherical ball 30 attached to an arm 32. Securing 
the ball 30 and the socket 28 by tightening the bolts 40 creates a rigid robotic arm 20 
capable of supporting the object. Preferably, each ball 30 is approximately 1.75 inch in 
diameter, and the arm 32 is approximately 1.25 inch in diameter. 

As illustrated in Figure 2, the edges 34 of the dual spherical ball clamp 22 are 
slightly inclined upwardly with respect to the lower surface 36 of the dual spherical ball 
clamp 22. Each edge 34 is inclined A degrees from the lower surface 36 of the clamp 22. 
Preferably, the edges 34 are inclined approximately 75°. The inclined edges 34 allow for 
additional range of motion of the arms 32 as a smaller angle B can be formed between the 
arms 32. Each arm 32 has a large range of motion, preferably at least 90°. 

Clamp half 22 includes a pair of apertures 38 which align with a pair of apertures 
38 in the opposing clamp half 24 when assembled. The apertures 38 are located 
substantially between the pair of sockets 28. Returning to Figure 1, a bolt 40 passes 
through the aligned apertures 38 to secure the halves 22 and 24 of the dual spherical ball 
clamp 22 together and to secure the balls 30 in the sockets 28. When assembled, a small 
gap 142 (shown Figure 5) is formed between the clamp halves 22 and 24. 

The balls 30 are made of a material which harder than the material of the 
complementary sockets 28, allowing the sockets 28 to conform around the ball 30 and 
increasing holding power of the dual spherical ball clamp 22. Preferably, the sockets 28 
are made of aluminum. However, the dual spherical ball clamp 22 can be made of any 
material which is softer than the balls 30. The ball 30 could also have a serrated surface 
to provide greater holding force between the ball 30 within the socket 28. 

Additionally, the sockets 28 surround the balls 30 beyond the center of gravity 44 
of the balls 30. Stated another way, the sockets 28 extend over more than half of the outer 
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periphery of the balls 30. This provides a greater holding force, but does present the 
problem of potentially limiting the relative movement of the arms 32, and hence results in 
the beneficial attributes of the inclined edges 32. 

Although a robotic arm 20 employing a dual spherical ball clamp 22 is described, 
it is to be understood that a plurality of dual spherical ball clamps 22 can be employed to 
provide for additional movement of the robotic arm 20. 

In another embodiment of the present invention, as illustrated in Figures 3-5, four 
apertures 138 are located in each clamp half 122 and 124 of the dual spherical ball clamp 
120. Each of the four apertures 138 in the first clamp half 122 align with one of the four 
apertures 138 in the second clamp half 124. One aperture 138 is located both above and 
below each of the sockets 128. Tightening or loosening the bolts 140 proximate to a 
desired socket 128 allows for adjustment of the gap 142 at a socket 128. The distance of 
the gap 142 at one socket 128 can differ from the distance of the gap 142 at the other 
socket 128. Adjusting the distance of the gap 142 at a desired socket 128 allows one of 
the arms 138 to be pivoted while the other arm 138 remains locked. Additionally, 
employing four bolts 140 provides for greater holding strength of the clamp halves 122 
and 124 together. 

The foregoing description is exemplary of the principles of the invention. Many 
modifications and variations of the present invention are possible in light of the above 
teachings. The preferred embodiments of this invention have been disclosed, however, 
so that one of ordinary skill in the art would recognize that certain modifications would 
come within the scope of this invention. 


